Chondrocyte distribution and cartilage regeneration in silk fibroin sponge.
Chondrocytes distribution and cartilage formation in three types of fibroin sponges with different average pore sizes (40-80, 80-120 and 100-140 μm) was measured. The image processing was performed combining two methods to identify cells automatically: extraction of local maximum luminance and multi-threshold analysis. The results showed that initial accumulation of chondrocytes localized at surface area at 3 h in the small and medium-pore groups, however, the difference in the cell distributions become equivalent until 24 h after seeding. Cartilaginous tissue was well formed in each group at 21 days, and that in the smaller pore group tend to distribute at the surface area. Spherical tissues were located at the subsurface (200-600 μm below the surface) of the sponge in the medium- and large-pore groups at 21 days. Local cell aggregation was observed at 24 h at the same depth of the fibroin sponge as the spherical tissues observed at 21 days. These results suggest that the initial cell condensation process till 24 h after seeding play an important role in cartilage tissue formation.